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transport	amenity	and	disamenity	capitalization	effects	 in	 land	prices	over	a	period	as	 long	as	a	
century.	 Theoretically,	 besides	 the	 amenity	 of	 offering	 improved	 access,	 there	 are	 a	 range	 of	






































marketed	 goods	 from	 house	 price	 capitalization,	 including	 clean	 air	 (Chay	&	Greenstone	 2005;	

























































































urban	 lines	 as	well	 as	 a	 circular	 line	 (Ringbahn)	 and	 an	 east‐west	 connection	 through	 the	CBD	






















for	specific	 location	characteristics	such	as	single	and	double	corner	 lots,	 subsoil	and	courtyard	
properties.		
































































































We	 complement	 our	 key	data	 sets	 (property,	 access,	 noise)	with	 several	 spatial	 characteristics,	
which	we	merge	in	GIS,	 including	contemporary	measures	of	distance	from	the	central	business	
district	 (still	 at	 the	historical	 location),	 distance	 from	 the	Kurfürstendamm	sub‐center,	 distance	
from	nearest	lake,	river	or	canal,	distance	from	nearest	park	or	forest,	distance	from	nearest	land‐











the	first	order	condition	ܭ/ܮ ൌ ߜ/ሺ1 െ ߜሻ	Ω	(where	the	price	of	capital	is	the	numeraire)	and	the	




tion	and	the	non‐profit	condition,	it	is	further	immediate	that	lnሺ߰ሻ ൌ ሺ1 െ ߜሻ lnሺΩሻ ൅ ܿ,	where	c	is	
a	constant	that	cancels	out	in	first‐differences,	i.e.,	Δ lnሺ߰ሻ ൌ ሺ1 െ ߜሻΔ lnሺΩሻ ൌ ሺ1 െ ߜሻΔ lnሺ߰ܪ/ܮሻ.	
In	log	terms,	it	is,	therefore,	possible	to	translate	the	capitalization	effects	from	our	historical	and	
																																																													









































lnሺ ௜ܲ௧ሻ ൌ ݂ሺ ௜ܵ, ௜ܰ , ݐሻ ൅ ߤ௜ ൅ ߠ௧ ൅ ߝ௜௧,	 (1)	
where	Pit	is	the	land	price	of	a	parcel	i	at	time	t,	ߤ௜	is	a	parcel	fixed	effect	controlling	for	unobserved	
time‐invariant	 locational	 amenities	 such	 as	 pollution,	 onto	 which	 we	 cluster	 standard	 errors	
(Bertrand	et	al.	2004),	and	ߠ௧	is	a	year	fixed	effect	controlling	for	common	macroeconomic	shocks.	
݂ሺ ௜ܵ , ௜ܰ , ݐሻ	is	a	treatment	function	that	expresses	the	effects	of	the	metro	line	as	a	function	of	the	
straight‐line	distance	to	the	nearest	station	Si	,	the	emitted	noise	Ni,	and	time	ݐ.	
While	the	opening	date	of	the	line	(1902)	is	known	a	priori,	 the	exact	temporal	structure	of	the	


























݂ሺ ௜ܵ , ௜ܰ , ݐሻ ൌ ߙௌሾ ௜ܵ ൈ ܫሺݐ ൐ 1902ሻ௧ሿ ൅ ߙேሾ ௜ܰ ൈ ܫሺݐ ൐ 1902ሻ௧ሿ


































௜ܹ ൌ ݓ௜∑ ݓ௜௜ , ݓ௜ ൌ ෍ ݍ௠ܭ௠ ൫ߣ௠,ܯ௜,௠൯,	 (4)	



















space	 defined	 by	 ݍଵ ൌ 0, 0.01, 0.02, … ,1,	 ݍଶ ൌ 0, 0.01, 0.02, … ,1,	 ݍଷ ൌ 0, 0.01, 0.02, … ,1,	 which	
equates	to	101^3=1,030,301	combinations.	We	select	ܳ	that	minimizes	the	sum	of	squared	partial	




6		 To	this	end,	we	run	r	regressions	of	the	form	∆ln	ሺ ௜ܲ,ଵ଼ଽ଴ሻ ൌ ܿ௥଴ ൅ ܿ௥ௌ ሚܵ௜ ൅ ܿ௥ே ෩ܰ௜ ൅ ߝ௥௜,	where	∆ln	ሺ ௜ܲ,ଵ଼ଽ଴ሻ	is	the	
change	in	log	land	price	from	1881	to	1890	and	tilde	denotes	normalization	by	standard	deviation.	In	each	

















































































	 (1)	 (2)	 (3)	 (4)	 (5)	 (6)	
	 Ln	land	price	(1881‐1914)	
Distance	(km)	x	after		



























Parcel	effects	 Yes	 Yes	 Yes	 Yes	 Yes	 Yes	
Year	effects	 Yes	 Yes	 Yes	 Yes	 Yes	 Yes	
Anticipation	effects	 ‐	 Yes	 ‐	 Yes	 ‐	 Yes	
N	 37,933	 37,933	 37,933	 37,933	 37,933	 37,933	
r2	 .93	 .93	 .93	 .93	 .93	 .93	
Notes:		 Weighted	models	use	weights	constructed	to	minimize	the	conditional	correlations	between	noise	and	the	




























tributes	over	 time	and	experimented	with	varying	 levels	of	 spatial	 clustering.	These	robustness	






























substitutes.	Station	catchment	areas	are,	 therefore,	defined	 for	groups	of	properties	sharing	 the	
same	nearest	station.	In	our	baseline	specification,	we	restrict	the	sample	to	areas	within	one	kilo‐








Notes:		 Own	 illustration	 using	 the	 Urban	 Environmental	 Information	 System	 of	 the	 Berlin	 Senate	 Department	
(Senatsverwaltung	für	Stadtentwicklung	Berlin	2006).	





takes	 the	 distance	 from	 the	 nearest	 tunnel	 entrance	 (negative	 distances	 in	 the	 tunnel	 section)	
within	a	corridor	e	and	a	value	of	zero	elsewhere.	We	then	use	a	dummy	variable	indicating	the	
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ducts	 for	elevated	 lines	or	 facilitate	 the	 cost‐effective	open	construction	of	 tunnels.	 Such	boule‐





	 (1)	 (2)	 (3)	 (4)	 (5)	 (6)	
	 Ln	property	transaction	price	/	lot	size	
Distance	(km)	 ‐0.128***	 ‐0.126***	 ‐0.144***	 ‐0.127***	 ‐0.126***	 ‐0.152***	
	 (0.003)	 (0.007)	 (0.021)	 (0.003)	 (0.007)	 (0.022)	
Rail	noise	(10	decibel)	 0.050***	 ‐0.021	 ‐0.032**	 ‐0.166***	 ‐0.143***	 ‐0.122**	
	 (0.011)	 (0.015)	 (0.015)	 (0.032)	 (0.049)	 (0.049)	
Controls	 Yes	 Yes	 Yes	 Yes	 Yes	 Yes	
Year	effects	 Yes	 ‐	 ‐	 Yes	 ‐	 ‐	
Station	x	year	effects	 ‐	 Yes	 Yes	 ‐	 Yes	 Yes	
Corridor	x	year	effects	 	 	 	 Yes	 Yes	 Yes	
Noise	instrument	 	 	 	 Yes	 Yes	 Yes	






N	 71,313	 71,313	 46,143	 71,313	 71,313	 46,143	






















































the	capitalization	effect	in	house	price	terms	ሺ1 െ ߜ௧ሻߙ௧		(1 െ ߜ	is	the	land	share	as	defined	in	sec‐
tion	2.6),	income	ܫ௧,	and	the	expenditure	share	on	housing	ߟ௧:		ܹܶ ௧ܲ ൌ ሺ1 െ ߜሻߙ௧ ൈ ܫ௧ ൈ ߟ௧.	Taking	
log‐differences	and	rearranging	the	WTP	equation	gives	the	income	elasticity	of	the	amenity	value:	
∆ lnܹܶܲ
∆ ln ܫ ൌ 1 ൅
∆ lnሺߙሻ
∆ ln ܫ ൅
∆ lnሺ1 െ ߜሻ
∆ ln ܫ ൅
∆ ln ߟ
∆ ln ܫ ,	 (7)	
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Of	course,	the	assumptions	made	are	disputable	and	are	subject	to	a	critical	assessment	in	appendix	







‐	0.4%,	 the	 latter	being	within	 the	 range	of	 contemporary	estimates	of	 aircraft	 noise	 (Boes	 and	
Nüesch,	2011	report	‐	0.5%	per	decibel)	and	road	noise	effects	(Graevenitz,	2018	reports	a	range	
of	‐	0.1%	to	‐	1.4%	per	decibel).	The	implied	income	elasticity	of	the	noise	disamenity	value	is	2.2.	














































































sumptions	made	 in	 section	 2.6,	 the	 noise‐induced	 change	 in	 property	 value	 in	 each	 grid	 cell	 is	
݀߰ܪ ൌ ߰ܪሺ߲ ln߰ /߲ܰሻ݀ܰ,	 where	 ݀ܰ	 is	 noise	 level	 attributable	 to	 Line	 A	 and	 ߲ ln߰ /߲ܰ ൌ
ሺ1 െ ߜሻ߲ lnΩ /߲ܰ	is	the	relative	house	price	capitalization	effect	of	a	one‐decibel	increase	in	noise.	











ing	land	price	effects	by	grid	cell	are	 illustrated	in	the	appendix	(section	9).	 In	this	context,	 it	 is	









to	pay	with	 lower	share	parameters	 implies	a	 larger	percentage	 land	price	capitalization	effect:	













property	 tax	 base	mechanically	 generates	 revenues	 and,	 therefore,	may	 be	 a	 less	 controversial	
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means	of	refinancing	in	the	long‐run.	In	Germany,	the	property	tax	is	determined	as	the	product	of	


















	 (1)	 (2)	 (3)	 (4)	 (5)	 (6)	 (7)	 (8)	Noise	preference	 Historic	 Contemporary	
Rail	noise	capitalization	effect	on	hsoue	prices	 0.41%	 0.41%	 0.41%	 0.41%	 3.32%	 3.32%	 3.32%	 3.32%	
Estimated	total	cost	(million	1900	RM)	 15.94	
Estimated	underground	extra	cost	(1900	RM)	 34.36	
Aggregated	noise	effect	building	value	(million	RM)	 18.6	 18.6	 18.6	 18.6	 151	 151	 151	 151	
Transaction	tax	rate	 0.04	 0.04	 0.06	 0.06	 0.04	 0.04	 0.06	 0.06	
Transaction	probability	 0.05	 0.10	 0.05	 0.10	 0.05	 0.10	 0.05	 0.10	
Yearly	tax	revenue	(million	1900	RM)	 0.03	 0.07	 0.06	 0.11	 0.26	 0.53	 0.45	 0.91	



















zation	 effects	 of	 the	 contemporary	metro	 rail	 network	 in	 Berlin	 and	Germany’s	 first	 electrified	
metro	rail	line,	Line	A,	which	opened	more	than	a	century	ago.	We	find	that	the	land	price	(implied	
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